Intracranial haemorrhage in the preterm sheep fetus.
The germinal layer in the brain of the sheep fetus at 58--85 days of gestation was found to resemble that of the human infant at 28--30 wk of gestation. Experiments were done on 65 exteriorized fetuses to explore the effect of various combinations of asphyxia and raised intravascular pressures in causing bleeding into the germinal layer, ventricles and other parts of the brain. Asphyxia by itself did not produce an increase in the incidence of intracranial hemorrhages when compared with control fetuses. The combination of asphyxia with intermittent increases in arterial or venous pressure, or both, did cause haemorrhages. Large increases in arterial pressure without asphyxia also caused intracranial haemorrhages, whereas increases in venous pressure without asphyxia did not. The types of haemorrhage observed closely resembled those seen in the preterm human infant, although massive intraventricular haemorrhages (IVHs) were rare. We conclude that: (1) the sheep fetus can be used for investigating factors associated with intracranial haemorrhage in the preterm brain; (2) the most effective method of producing haemorrhages into the germinal layer was by a combination of asphyxia with intermittent increases in cerebral intravascular pressure. Similar mechanisms may be at work in the newborn human infant, and could lead to IVH.